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(54) INFRARED CUTTING-OFF MATERIAL 

(57)Abstract: 

PURPOSE: To obtain the title material which is transparent to visible rays and exhibits an excellent 
effect of cutting off infrared rays by adding a tin-doped indium oxide powder and an organic resin 
soluble or dispersible in an organic solvent to a specified organic solvent. 

CONSTITUTION: A tin-doped indium oxide powder and an organic resin soluble or dispersible in an 
organic solvent (e.g. acrylic resin or polycarbonate) are added to a nonalcoholic organic solvent (e.g. 
xylenol or methyl ethyl ketone) to obtain the title material. This material is highly transparent to visible 
rays, exhibits an excellent effect of cutting off infrared rays, is capable of easily forming a sheet of a 
large area and is suitable for mass production. Therefore, it can be utilized for an infrared-reflecting 
film highly effective to improve the efficiency of air conditioning or can be used as a protective means 
against forge of cards, notes, etc. 
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mm) 1 TOS* 0 < 1000 nm J«T©& 

it o»**d*r sMtfnKSfcttwm? * 




im*m 2 ] n&m i %zt&.<D^9mt> v v *?wmi$k 
m^m 3 ] wmz fcktmrnmomw^m^^ f 

- ?m<t -OiSV At&**i#ffc L x t> i> C t f 

[ittsjai 4 ] IM<JI 3 iBt&©/iSyfmf4*> him s n 
*?M£# » h * 7 BttgfcJTs 7 a )VA 3; /cWfi£JF$ 

ft. 
[0 00 1 ] 

[g*±©fijfli#»] ##SBJ§«. ft***? 

est*, ^ewci**!-**;* i-tvwmin^fcy *;i<a 
«5 «fc cffi»gflc t c tiij&m-rzttiboismtmicwi-r 

[000 2] ftoT. *^o*JW*5r 

—mm, v->}i"-A<Dmmu. s*t. *£c>«b»*© 

[0 00 3] 

» h 4-7«ft««T LrfE*J: D*n6ti"Ct> 
(a) MF-^Mfb-^S?* A CWT. ITOi 

*n->T->». ^7F + y>3g. 

T«£K:*£X-r£#>. &i>B«l!IK:#9i&A,-e7 ./;ua 

[0 00 4] L#>0. (a) KOl>tB. JCX^fUftO 
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[0 00 5] (b) CCOt>r«. (a) ©HHMUiJBfcStl 

£*>©©. intttmoxottMWffiK . mi»eia>6ii§ 

#fe©i§JS*#fe«r#Lr(,»-SJi. 690~1000 n 

[0 00 6] 

[0 007] j: o jut&itcK. mm* » v *7»*«: 

[0 00 8] 

[iSS*«?&-rSfc«>©^8] MWM^b 
«MNWC*S I TO WY-^WHtJ^W A) ©*» 

±fEBe<J©^R(cSSr* set *MtB 0 . *^BJ(CHJ 

[0 00 9] CCtC, $%WSh«. 

h^-7|g > 

<3>«»l*fc{3:«C<tKS8©W««fli*K: I TO»3W» 
[0010] I TO«95|5«2W»«ttl95Rt UrPi^S 

[ooi i ] 4c»n«4wiaLArfSJK. i toi»^« 

WBJiLtc. I TO»*4«B**A:«»c<b«lli4>{C 

«0i^r7 ;bA-^^«:<t Lfc«^{cfcig«{c^ 
h*7^jm*s»e>ne. 

[0012] LfrL, I TOiPI«©jS«S»<b!gl*«tt 

so -c*4ffe©w*4. m«. r>^*> F-*7WkM ca 



C3) 
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TOiBgiB) . T^S-^AK-T^bffiiS (AZO) 

[0013] ffigJ&#K:&ot:tt, 1000 nm teTF©*5 
jfcBfcLkJ: 9fifeaM©^^££ffilftK90%fcU:# v 
h*?**. BP^> m.te*)-J h*7j6S*5l000 nm «T 
©I TOt&3frHW§-r-5„ C©J:5& I TOt&3fc£«ffl 

ffiiJ*>6^«l*JEt,^SffiH«c*5fc- 3 r*^ h*7f £ 10 

[0014] [I TO^] I TO%m<D¥-%}— ^fS^S 
« 0.2ymJWT. Jff£L<tt 0.lMmWTt?*5Ci 

[0015] f£->T. #5X^©jgBJ^±tefiJJjX3*a 
Wtt*S«£jfc*£lyfcl»flifc <«. S*>M«©^# 20 

*»h*7tft ©tfr&Kti. JrO^tft^f-S© I TOtft^ 

^ftffl-r-SCtt-ClrS. ITO»**©SnF-:/* 
Sn/CSn+In)©*Jl'J:k*S0.01~0.15. 1$K:o.04~ 0.12 

[0016] I TO»ftJ, — «(CIni4>«©Sn©*i8 

i to»*. m>imn/m»3itL'cfim$ti-ct,>2> i 

TO»*t*©**5Rlffl-J-*Cifc-C**. 
[0 0 1 7 ] fcftiU C©J:5fcfi£5fc£«:<i:r>»S£3ft 

^*fCAS*i. foM&tlv b^vnmit. 1000 nmjS. 
fcl^TOfittOO nm W±©jftS«Ja©D^MaL/*>* » h 
1200 nm fc(T. ItKlOOO nm fcJT©Mi$©fft 

T. C©<fc 9 a I TO»**»JBv F 'J » f *4»««MR 40 

* h*7-r*C<k*ir#!tClr>*«. C©ig^-Cfcl800 nm 

FS©ttJ605±-Y>*. **C»tt*>< F 

[0 0 1 8] tfamcc*-??!*. ITO«9*itt, 
1000 nm &T©*6&fi«±J:9g&;^J©!ft3+i|gl£± 

r^j&gailOOO nm JiTF"?*.**) fc©=&&ffl-T 
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•£©£& (600 nmJiLL) K*}t>T3fc©*7 ? h^-7^*S^l> 
&< £&90%4ft-5&ffi©i&S*:i3!*-r 5. Ctitt. # 
Sia^^i' hJl-tcteOT. SSES{SW|Sjr3E:Sjt**5io 

0»* L < ti. I TO«j3fc©&{£# F*7&g«: 700 
—900 nm©ffiHl*3K&£= 

[0019] Sfi* f F *7ikR#1000 nm WF~C$> 

7^m+t?©fe£(cj:o»e»n/c i toi&^me^rsi* 
fcftfu i?jg^s«cnfcK6nsfe©-c«!a<. ®(g 

*y h^7iSg*il000 nm WT-C&nti. <fe©^ffit?K 

[0 02 0] C©«fc5& I TO^W^ftt^rsa^feiC 

t9^©e^«xyfeS@±-Txfii 0.220—0.295 . 
yfll 0.235-0.325 ©ISBftr* 9 . *>Oi(S,f|©t§-?-5£ 
10 . 110— 10. 160 A ©ffiHrt CC * Z> 1 1, ^ ftjl©# tt 

[0 02 1] C©Jf*LU I TO^©M*45J. fiBfcS: 
£PI««:iSlii-rnti<i:t,»„ sn/(sn+in)©*;Ht 
*iJf*L/<«o.oi~o.i5> !Rf(co. 02-0.124 a-5S9^-C 

m<tsn©*?§tt{t^t» cm. mm, wmmtzz-) 
^*fcttr>*-^A©7k^b«j. ^K*. ^K*^ 

&&£'©*?§*£) 4S(6S*T. ^*^f14{k^*Jra* 
In-Snittt*K{b^*«TW3#^. C©«&rC 

ffe*©7K?S?S«c^Ttc?ST 1/ 6 StE* it* £ £ 

[0 02 2] C 5 LT®fc^tfl8©In-Sn&Zt®£* 

*o fc»&*©S£*®{b!f$j. * s e>(c jt«> 
r, >p*< ti>$mmcm<t®tvtcm£ (*) SMb^j 

*n«20o *CJWT. ISttiso "CWT-Cit^i. Kfb^K: 

^•rs©-c*n{i. cR 200-900 "o -c 

^fi£t--5<!:. ±IHI TOW»6.tiS. ^Wi, M*4 
^/c^, C©f»^«rJjnEE^FrStt^X#Hm«Pt?i«ffiaT 

sctK«t^fc. ±ta©s?*Lc»i TOif9^*^6n 
[0023] c©j^fiS*it«^a ctiT. c^e^Jra 
>. ^'j-7A%i'©#*fx. ms**x. fci^cne© 

S^^x©i»-rti-CfeJ:t>. *r§tt#x3f:B^©IE?j3: 
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mt, ^fiTK:*sW£:£EE-C2 kqf/cm 1 
60 kgf/cm , <DffiHF*9*s»S 

[0024] *r£t4#X#HSi©E*J#2 kcif/on* *SI 

g-c&9. ^©##«{i<»:A,<i:?f6tt&t,>#. i&Stfso 

±I2©W £ tA> I TO*9**iff 6n*Ci*i*5. E# 
£60 Icgf/orf TS< LTfe. -?-tttU:©$3!j:3i©35t 

fco. ^Ffiie^^#fflSi*<DK^JI«o.2 kaf/cm' a 10 

50 Torr)JWT. K5C0.02 kpf/cra 1 (15 Torr)«T(C$IJK 

[0 02 5] sn^ttsaatt^ — «k 35o-iooo'c©® 
Hrt. sf * o< « 4oo~8oo -cofSHrtajasjiiffj-c* 

«cc». iooo ,, C«±-c«iKi^S*i*L<fiSSLrL 
»*0<&t>. MIMfflB*||||{c-x»Ttt. PB* 

fc« i t o*a*K^-A«c»nfsyas*ja^$ j: < . 20 

^©ffiHrt-C**. US. KffljlSti^ftcSflRBSnft 
[0 02 6] [W«««i#«S«]*^«CfiOT-rS* 

[0027] «*.tf , WtS«fJ!i* I TO»*4*tc«« 
^»*K:^ff$#*^l4M©K^e£W©iS^{c«. -« 30 

*na?g««: nj?S1££ fc«#f^©^S8tfl§*aieR-rntf 

aff+MMMWVtf 6*1. cn6© 1 a»fcK2 WsLk 

[002 8] C©&*4M©KJ&l^©i©£Km»4W« 
MiLttt, ffiffiOA:«rAHMB«8ffift^L^tfrC«' 40 
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75 h\ Y-A/7*zy— K yx£y-;U 

T S >*© 2 ofiLh©WBS*S*T £# 

muhtiz. 2 mA±.<ommmfr & * m-^rnm & & 

©-gp*«fiK-r SCittt«5. 
[0029] «{b*fc»?Sai#««J)!i+K: I TOff}*£ 

imcomucmm s nr $ fcw&nffli©*** o & 
>i<y«f tenure. *'JMt-yf>«. #»;^ 

atruXMI. #!/x?u>Wffi. ABS«i-*f 
tfeftS. ffimmti:. c©J:5fciHJS«Mg«:|R6 
*i4t>©"Cttfc<. iMfcttWn. 85MSH48JBgfc 
i-rss«©«tett«»i*>ffifflr#^„ 

[0 030] mtmu 9 h ^7tt©^fiS]^|4S!©^n 

is* v b*?mBim<D®^ i to»*ioo ssspcc 
MLxmmmm mm^t utr©fi) *i -2,000 ms 

«, »* L < »10-400 SSSiJ. J; 0 »* L < «2O~20 

0 *fiSP©i5Hrt-cie^-rs. ^ffl-rsis 

8PCC*fUr 5-5.000 Sfige. »*L/<«10~ 500fifi 

as©$ffiHrt-c&s. 

?is?ssi samac <t-© 1 a & l < « 2 w.u±.*w.im, r 

[0032] *^?i©^m* * h ^^M^fifeWfi^ « 

±©^*. ^©ieMtisi«©#a-cti^-r.sct«: 

.tOSSBt-r^^. C©K«R£l5t«:. iSS. EU0J, 

—f&K. o.l— 10/Ltm. Sf*L<5i 0.5— 3 m m©ffiHp*i 

[0 03 3] fi£ffm^©«^. WSHSflt »iLt 
©S) ©ffi^*«. I TO^100fiSgP«:*tb-C25-5 
o,ooo*agB. #£l,<tt25-5,0O0 *»gp. «t«P»* 
L.<«50-2,000fifi§|J©«5HrtW*L/t^ ie^«. 

ffig©#&-ctf*liJ:o. »«3a-;uj&fl|t»-c 
Dc^UfcWISISHI^tclTOl&^iHlDStf^fe. if HI 
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mmm* £© 1 m& l < « 2 a«±*E^-r s c t air 

[0 034] f#£*ifcfclia*;fc«iitfttfc®©^tm 
«. %1>T tt&CC J: D 7 -< ;UAtKS/c«Jj»g{*K:/j»g-r 

m. is- k mm. e. SLf*j^a*i-) 10 
[0035] mn&* -j y *?*m.-\KM <* n/c*^ 
i,»-rnfe«fliv h >; v i/xityc 1 Tot&*#&>-K:#tsc 

i3)D-c*n«. omLtci To^oD^titcrSD/c^ 
i^* ? h *7!|$tt£7f:-f . 1 t official 
mvmviicm-z 1 To»*©s,£#£t,Hi:£\ 

v*?n^im<i3:z>mtffi&z>. 20 

[0 03 6] ^fflL-fc I TOf&*©&®# ? h 

*:7i&B:#1000 nm tifCftnii, *^©*^* s> 
h^Jgte. -fl5«:Djm7t«:>PtL/T80%W±©^2iS 

^. ^iSKitL/rB 850~1500 nm ©f6fflrt©S>&& 

rzmtzm-?, mmttti T08}5£©&<g#? h*? 

j&g**iooo nm s5^»*?» h*? 

ai*&$£i&S«l800 nm «fc DSffigi &£. 
[0 03 7] oJtS*K*f-rS*Sjl* (5§HJ3tt) «. I 30 
TOi&5fc©¥^— *&^&**0.2 (im&T, IfKo.l y 
m«T-C*ti«. C©t&*#&f**Ki&-{c-^8H^ 
tinT £ <!: oim^fC^T *^©tSjSL*i®SK:fflI^ 6 tl £ tc 
«6> 80^ J£U:©^14&Mf 3 tfSC fit -j 

r£S. 

[003 8] 7 i )1>&-P*s- KDJ; 5 {CJ5***^ctr < % 

(jpi7kig©^iS* h * v ens. 40 

rtS. I T01»^tffc<fc<b£#m&*&*<!:L 

WW*****. fito-C. 43^0 jR***? h*?1* 

«. ^ms«±-?>ac<3©ff«»±©«ffi4>#^%. eg so 
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[0040] *^© I TOf»**^Wf •S^iS* ? 
^7 K^fi£W*J «t UMKUii yb*7 f&Bttm. tt 6 

t ^y^Ffc-F, -if-W^lf-. PET 
(,i<i;x^u>f-U7^u- h) 'Stem? ■< >\> 

[0 04 1 3 l-c«. *«w©*^* f 

I TO*&5R*jfi^)5:«cSS^fli7 ^ (R PET 

©^ffifCSSttfc I TOt9*4^Wr-5SWS*fc«7 ^ 
;UA{cj: *y . *im^©*^?rEi^giBffl-es*f-r 

SCi*i-C*. ^f«9©^M«!)$*^L,<^3tie„ 
[0042] yy^-Y F*- FtcatL-Ct*. *^BJ© I 
TOtft^^WrSlg^fiK^^y^^ F*— F©§f^ 

©^ y ^ a f * - f ic%wm*mm l . jsw*©w^* 

[0 0 4 3 ] m*)<DV-»\>-7. *7r-fA- -y->^ 
-flf-, PET-fl-Jk 3817^;^ y^*{C-OC> 
ti, ±fa©,^5^i^(C > I T OffiM&cSft"? 2> 

I TO*a^WfiE^ttW*WfflO-CK a °a©fi£0?rtf ^ C 

Bjiete-S^tcB. ^//^xtcot.-r^fcJ:^^:, IT 
Of»5ti*d#r 7 ^ ;U A =&S8oP 0 K:5g 0 o Vf S C <!: 

[0 044] ^HJ© I TO»^*i»«5j2.tfC:<b3!»l-C* 

^/t^^u^^to-ctjy^^yju^Hi. ^y*-# 
*-K ^y^^uv. yi^u>^y3-;utr^ry 

[0045] ±aufcfflj^JiWK:. 
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Mt5swssfc«7 ^ juA5r^-r**>. mm i 

*s<£. ^SP^e.^iS*ffiBiL/-rj»rt©fieLh#<!:^ 
ntciSI?jS^jD a oCD^»*K»±-e*S„ 10 
[0046] t--;u^x-?>ia^K:®ffll//ci&£K: 

(D^ffiCC I TOf&5fc£^-r£JS£^j£-*-£*>. sfcCHi 
I TOf&^W? -f ;UA©®0#^it^ 

tc^m-c mm? sctm*. 
[0047] ##s9i© i t own*^mirz>wmmt 

JrOSfflUT, JftNglSCc I TO«»*fflft«i*» 20 

fct?**. -&RESS«l©«^(i:« > *»W©I 
T 0»*^SHBtm*IBl>r tt**- S C i K «fc 0 
Si*©*(c I TO»*4^WSftfeJ:l>. -etUtcfc 

[0 04 8] h-**-. *-7 

-an. fiu tmti&ftity -i A'Ammiicm^imm 

[0 04 9] ^xt-**ffl(,»A:«MB5Hi«:*»«,>r 
«. ^7Xt-$©jafflCC^7X^<fc|g|SI(C I TOI9* 

[0050] 

s^Kift^-rs^. Cft&tt*f69I&l®jr$--&fc©r« 
&i>. «T©**W*<fctfH3^«:*»»,»'C. *&*©¥$ 
-ftttTOI*. ttSQBfll (BET) ©i"Mfii*>6. JK© 

a (Mm) =6/ CP x B) 

[a : P : Kttfi. B : tbSlEStOn 2 AO] 
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mt— m-tzct&mmstix^z. BE-mctj^tb 
mmmiocmzm^xffl&Lfc. $tc. m. v a 
iMooos iB&MftmttSb zm^x, tmim&ic* 
[005 1 ] a. ®*i(om& 

(MMmi )InCU *g«1.8 L(In#^600 g^PT) £60 
%Snd, 22.92? (Sn£Jii6.27g^fr) £©*&£ 

Tk^jffi*. NH, HCO, 31008/12 L ©TkSJf&EflfC, 70*C© 
SffiaT-CS^O%*sP.STO, gJ$pH8.5 KL-CIn- 

»S • tt&£±«**gi&£©!ilfP*6ll C*©^ttIS« 

ftbfcjg. «9l*»ccJ:r>ttlK*ttjMi/-c. ^**Kfb 
^©iiis^ffc,, c©i£ja£iio -c-r-sftfattstir/c. 

[0 052] C©S£&3-e/c*tfc*&{ti&)250 g 
250 mm©¥WE3?#'- h CC A4l» 1*9^70 inn . g3700 

nrtO-f >=na-f soo «*»-^*>6ac&WBJlIE«ttP 

3*. C©SttK3B»«fiWLTtt«*m>. ITO» 

[005 3] f#6ftfc I TO©*© 3 ?^— ^Ctft^F-SBO. 
032 umTftf), 3fejSaS^'<i' I- -MS. 750 nmW±"C« 

btltc. ^<DMi&i3~? h^7ig[g«700 nra"C*ofti. 

[0054] mMm 2 >«:«©«:»«:. i t o&,m>m 
mtt»*©W£L.r. r>?t> f-«»(ATO) 

^^©ct^Kb-CSIRO/c. SnCU *«f)Rl.8 L 
(Sn ^fll600 g^W) £ Sba,*^8fSi0.2 L (Sb 3US80 
g^W) £©JS^*SSR&. NaOH 900g/12 L ©Tkjgjg 
90*C©JJDST-CS»0>a:*l6aTL. 1»pH7 

**JJIJA-C#B • a:K£±iS*«[|^*©iSif¥%6ia (* 

*+»5c*i5feL/fc». ®?|jfijfl{c<fc»)itia4itS!lL/r. 
dJM«<t«l©«aR*»fc. C©Ct©?:110 -c-c-Kfeie 
j»31+7c„ 

[0055] %ccwfifli i iiai«{c i/rn^-cttA 

ATOt»3ti«ffA:. C©f&5R©^^-^:tft^-S«0. 
029 (imt&O. *3ijax-^^ hMi. 1200 ran "C33% 
&±. 1240 ran tLhr «fc ^ffiWtC9^«tLh©SS^ 

* 7 $£«1240nnfC* -3 fc. 
[0 05 6] B. 1t9m*v l-*ytt<Dftm 



(7) 

0mw i )SB&^ i -cmc i t ots^iog ii>sox 
f-T';>Kffii8 e&fifcJW) 120 -c©t-hP- 
)\>*p-emtLtc* ') &{tt~;Hiifli200 g *K+:»cciW 

0.1 mm©*'*— ^-4ffll>r-9"> F-Y v 120 
•C-C5^ra^U^L^> ««Pl/T. JS3 7O~100mn 
© I TOt»*$W7 ;UA*f#fc„ 
[005 7] (J£SttR|2 )S3S0fl 1 -Cfffc I T 0*9*8 

g . r * u ;H3JfliiS?g dSMi@Jf5#42 . i% . * u >/ 

jt3-)lx-?)l,ir yisUSfeM) 5g, *S^U>12g. *J 10 
«fcO*:#5Xfcf— X20g£lOO cctf^XjKCCAft. -"*-f> c 

T^'J^-f-TPET? -f JUAiK&l&U 100 
•C-ClSSUr. J13 3 txm© I TO»^*I?:Ml 
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